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(54) NONCONTACT DATA CARRIER 

(57) A non-contact data carrier device 10 is com- 
prised of the upper layer pattern 11 u and the lower layer 
pattern 1 1 d having an antenna coil part 1 1 1 made of wire 
pattern laid spirally and capacitor patterns 112, 113, re- 
spectively, wherein the upper and lower layer patterns 
are disposed on a surface and a back of a dielectric lay- 
er, respectively, in such a mannerthatthe external forms 
of the respective antenna coil parts accord with each 
other so that a resonance circuit is formed. The non- 
contact data carrier device 10 is provided with a portion 
of wire pattern of the antenna coil part which has the 



shape according with the external form of coil of data 
carrier chip with on-chip coil, wherein the portion of wire 
pattern is densely formed, in a portion of the antenna 
coil part 111 . Data carrier chip is mounted on one of the 
portions of densely formed wire pattern in such a man- 
ner that a part of the shape of coil of data carrier chip 
conforms to the portion of densely formed wire pattern. 
The antenna coil parts of the upper and lower patterns 
are not connected with each other and a resonance cir- 
cuit is formed by capacity connection formed by capac- 
itor patterns arranged inside and outside the antenna 
coil part. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to an art of non- 
contact data carrier. In particular, the present invention 
relates to a data carrier device with a data carrier chip 
or data carrier module taking the form of on-chip coil. 

BACKGROUND OF ART 

[0002] This sort of non-contact data carrier has mem- 
ory in which various data can be stored, by which the 
control of non-contact data carrier can be made by 
means of non-contact communication with an external 
reader/writer. Therefore, the non-contact data carrier 
has been applied for various uses such as automatic 
sorting of packages with data carrier, control of goods 
in stock, prevention of theft of goods and others and pro- 
duction- and distribution control. 
[0003] By the way, recently, trial products of data car- 
rier chip or data carrier module taking the form of the so- 
called on-chip coil (with coiled antenna) are provided 
and a non-contact data carrier or a non-contact IC card 
with the data carrier chip or data carrier module is stud- 
ied. In such a non-contact IC card or non-contact data 
carrier, a way of use in which the first coil (or booster 
antenna) for reception and an on-chip coil are not direct- 
ly connected with each other, but are arranged relatively 
to each other is ordinarily employed. 
[0004] A conventional example of non-contact data 
carrier device with on-chip coil is shown in Fig. 9. in the 
conventional example, the following method for supply- 
ing electric power from a booster antenna 51 to a data 
carrier chip taking the form of an on-chip coil 52 (the 
area surrounded by a frame shown by the dotted line) 
is employed: a booster antenna 51 is formed with a 
densely formed coil portion 51 D and the data carrierchip 
taking the form of on-chip coil 52 is put on the densely 
formed coll portion 51 D. In this case, the on-chip coil is 
mounted on the densely formed coil portion 51 D in such 
a manner that the shape of on-chip coil accords with the 
shape of densely formed coil portion, to fabricate a data 
carrier. However, in this method, the most internal end 
of densely formed coil portion 51 D is connected with the 
most external end of the first coil a through connection 
51J. Therefore, it is needed to connect the most internal 
end of densely formed coil portion 51 D with the connec- 
tion 51J through a through hole or caulking precisely 
formed at the center of densely formed coil portion 51 D. 
[0005] Inthiscase, booster antenna 51 isnotconnect- 
ed directly with on-chip coil 52, since booster antenna 
51 and on-chip coil 52 are correspond to the first coil 
and the second coil, respectively. 
[0006] However, the on-chip coil has the small size 
with sides of about 3 to 5mm, while the densely formed 
coil portion corresponding to the on-chip coil has also 
the small size. Accordingly, there is a problem that to 
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form through hole at the center of the densely formed 
coil portion is the highly precise work, so that the yield 
of products is decreased because of the difficulty in the 
location of through hole. 
5 [0007] Accordingly, it is an object of the present inven- 
tion to provide a data carrier device comprising the 
structure of antenna in which there is a no problem in 
the location of a through hole in the above-mentioned 
non-contact data carrier. 

10 

DISCLOSURE OF THE INVENTION 

[0008] In order to the above-mentioned problem, a 
first non-contact data carrier device according to the 

is present invention is a non-contact data carrier device 
comprising an upper layer pattern having an antenna 
coil part made of wire pattern laid spirally and capacitor 
patterns and a lower layer pattern having, in a same 
way, an antenna coil part made of wire pattern laid spi- 

20 rally and capacitor patterns, wherein the respective an- 
tenna coil parts have almost the same external forms, 
and wherein the upper and lower layer patterns are dis- 
posed on a surface and a back of a dielectric layer, re- 
spectively, in such a manner that at least the external 

25 forms of the respective antenna coil parts accord with 
each other so that a resonance circuit is formed, char- 
acterized in that a part of each antenna coil part includes 
a portion which has the shape according with the exter- 
nal form of coil of a data carrier chip with on-chip coil 

30 and has a densely formed wire pattern, and that the data 
carrier chip is mounted on one of the portions of densely 
formed wire pattern in such a manner that the coil of 
data carrier chip partially conforms to the external form 
of the densely formed wire pattern. Since a data carrier 

35 device of the present invention is formed as mentioned 
hereinabove, the data carrier device using data carrier 
chip with on-chip coil has high efficiency of magnetic 
connection and can be produced with high yield of prod- 
ucts. 

40 [0009] A second non-contact data carrier device ac- 
cording the present invention is a non-contact data car- 
rier device comprising an upper layer pattern having an 
antenna coil part made of wire pattern laid spirally and 
capacitor patterns and a lower layer pattern having, in 

*5 a same way, an antenna coil part made of wire pattern 
laid spirally and capacitor patterns, wherein the respec- 
tive antenna coil parts have almost the same external 
forms, and wherein the upper and lower layer patterns 
are disposed on a surface and a back of a dielectric lay- 

50 er, respectively, in such a manner that at least the ex- 
ternal forms of the respective antenna coil parts accord 
with each other so that a resonance circuit is formed, 
characterized in that a part of each antenna coil part in- 
cludes a portion which has the shape according with the 

55 external form of coil of a data carrier module with on- 
chip coil and has a densely formed wire pattern, and that 
the data carrier module is mounted on one of the por- 
tions of densely formed wire pattern in such a manner 
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that the coil of data carrier module partially conforms to 
the external form of coil of the densely formed wire pat- 
tern. Since a data carrier device of the present invention 
is formed as mentioned hereinabove, the data carrier 
device using a data carrier module with on-chip coil has 
high efficiency of magnetic connection and can be pro- 
duced with high yield of products. 
[001 0] A third non-contact data carrier device accord- 
ing to the present invention is a non-contact data carrier 
device comprising an upper layer pattern having an an- 
tenna coil part made of wire pattern laid spirally and ca- 
pacitor patterns and a lower layer pattern having, in a 
same way, an antenna coil part made of wire pattern laid 
spirally and capacitor patterns, wherein a part of each 
antenna coil part of the respective layer patterns in- 
cludes a portion which has the shape according with the 
external form of coil of a data carrier chip with on-chip 
coil and has a densely formed wire pattern, and wherein 
the respective parts of antenna coil are formed into 
forms such that at least both the antenna coil parts are 
engaged with each other in the manner that one antenna 
coil is engaged with another antenna coil outward or in- 
side another coil pattern except the respective capacitor 
patterns and the respective densely formed wire pat- 
terns, wherein the forms of capacitor patterns and the 
forms of densely formed wire patterns of both the layer 
patterns are almost the same, and wherein the upper 
and lower layer patterns are disposed on a surface and 
a back of a dielectric layer, respectively, in such a man- 
ner that the upper and lower layer patterns correspond 
to each other so that a resonance circuit is formed, char- 
acterized in that the data carrier chip is mounted on one 
of the portions of densely formed wire pattern in such a 
manner that the data carrier chip partially conforms to 
the external form of coil of the densely formed wire pat- 
tern. Since a data carrier device of the present invention 
is formed as mentioned hereinabove, the data carrier 
device using an on-chip coil typed data carrier chip has 
high efficiency of magnetic connection can and be pro- 
duced with high yield of products. 
[0011] A fourth non-contact data carrier device ac- 
cording to the present invention Is a non-contact data 
carrier device comprising an upper layer pattern having 
an antenna coil part made of wire pattern laid spirally 
and capacitor patterns and a lower layer pattern having, 
in a same way, an antenna coil part made of wire pattern 
laid spirally and capacitor patterns, wherein a part of 
each antenna coil part of the respective layer patterns 
includes a portion which has the shape according with 
the external form of coil included in, a data carrier chip 
with on-chip coil and has a densely formed wire pattern, 
wherein the respective parts of antenna coil are formed 
into forms such that at least both the antenna coil parts 
are engaged with each other in the manner that one an- 
tenna coil is engaged with another antenna coil outward 
or inside another coil pattern except the respective ca- 
pacitor patterns and the respective densely formed wire 
patterns, wherein the forms of capacitor patterns and 



the forms of densely formed wire patterns of both the 
layer patterns are almost the same, and wherein the up- 
per and lower layer patterns are disposed on a surface 
and a back of a dielectric layer, respectively, in such a 
5 manner that the upper and lower layer patterns corre- 
sponds to each other so that a resonance circuit is 
formed, characterized in that the data carrier module is 
mounted on one of the portions of densely formed wire 
pattern in such a manner that the data carrier module 
10 partially conforms to the external form of coil of the 
densely formed wire pattern. Since a data carrier device 
of the present invention is formed as mentioned herein- 
above, the data carrier device including a data carrier 
module with on-chip coil has having high efficiency of 
magnetic connection and can be produced with high 
yield of products. 

BRIEF DESCRIPTION OF DRAWINGS 



Fig. 1 is an exploded perspective view of a first 
mode of the present invention. 
Fig. 2 is a view of one example of an upper layer 
pattern and a lower layer pattern formed into an an- 
tenna sheet. 

Fig. 3 is a view of one example of chip mounting 
part formed into a concave form inside an antenna 
coil part. 

Fig. 4 is a view showing the form of antenna in a 
second mode of the present invention. 
Fig. 5 is a view showing another example of an up- 
per layer pattern and a lower layer pattern formed 
into an antenna sheet. 

Fig. 6 Is a view showing further another example of 
an upper layer pattern and a lower layer pattern 
formed into an antenna sheet. 
Fig. 7 is a partially enlarged view of Fig. 6. 
Fig. 8 is a view of another example of chip mounting 
part formed into a concave form inside an antenna 
coil part. 

Fig, 9 is an explanatory view of a conventional ex- 
ample of a non-contact data carrier device with on- 
chip coil. 

Fig. 10 is a conceptual view of a data carrier chip 
taking the form of on-chip coil. 

BEST MODE FOR CARRYING OUT THE INVENTION 

so [001 3] Referring to drawings, a non-contact data car- 
rier device of the present invention is explained. 

[First Mode of the present invention] 

« [0014] Fig. 1 is an exploded perspective view of the 
first mode of the present invention. As shown in Fig.1 , 
a non-contact data carrier device is usually comprised 
of antenna sheet 11 having an antenna coil parts and 
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capacitor patterns, and upper and lower protective 
sheets 21 , 31 for protecting the antenna sheet. Antenna 
sheet 11 is made of insulating substrate wherein an up- 
per layer pattern 1 1 u and a lower layer pattern 1 1 d hav- 
ing antenna coil parts 111 and capacitor patterns 112, 5 
113, respectively, are formed on both sides of the an- 
tenna sheet to form a LC resonance circuit. Data carrier 
chip or data carrier module 100 taking the form of on- 
chip coil is mounted on specified position in antenna coil 
part 111. Various kinds of information are stored into a 
memory of the data carrier chip or data carrier module. 
[0015] Material of a substrate of antenna sheet 1 1 is 
selected according to the object of use of data carrier, 
wherein a sheet of hard poly vinyl chloride, a sheet of 
polyester (PET), a sheet of polyimide, a sheet of glass 
epoxy resin and others, which have usually insulation 
property and act also as dielectric layers, are used as 
the materials of antenna sheet. The thickness of anten- 
na sheet is 20 to 150 urn, preferably of 25 to 100um 
Material composed of the substrate and foil of alumi- 
num, Cu or iron with thickness of 5 to 50nm laminated 
on both sides of the substrate is used wherein the foil of 
aluminum, Cu or iron is etched into the desired form to 
form the antenna coil part and a capacitor pattern. 
[0016] The same material as material of a substrate 
of antenna sheet 1 1 can be applied for protective sheets 
21,31, however low-priced material as paper can be al- 
so used. Generally, there are many cases where a data 
carrier device is used in the production or the process 
of distribution. Therefore, ornamental element is not 
much needed for the protective sheets except a case 
where the data carrier device is used with being carried 
as commuter pass. Since a data carrier device of small 
dimensions is desired except a case where the data car- 
rier device is used for the special object, the data carrier 
device is produced in the size of unit less than 50mm x 
50mm under ordinary circumstances. 
[0017] Fig. 2 is a view showing one example of an up- 
per layer pattern and a lower layer pattern formed on an 
antenna sheet. 

[0018] In the first mode of data carrier device of the 
present invention, upper layer pattern 1 1 u and lower lay- 
er pattern 11 d are put on both sides of the substrate of 
antenna sheet so that at least the external forms of the 
respective layer patterns accord with each other seeing 
in the vertical direction. Accordingly, Fig. 2 shows a state 
where upper layer pattern 11 u and lower layer pattern 
1 1 d are juxtaposed on right and left sides with being sep- 
arated from a state where at least the external forms of 
the respective layer patterns accord with each other 
seeing in the vertical direction. 
[0019] Upper layer pattern 1 1 u and lower layer pattern 
1 1 d have antenna coif part 111 and capacitor patterns 
112, 113, respectively. The capacitor patterns are com- 
prised of capacitor pattern 112 arranged inside antenna 
coil part 1 1 1 and another capacitor pattern 1 1 3 arranged 
outside antenna coil part 111 . The external form of an- 
tenna coil parts 111 of the upper and lower patterns are 



the same or nearly the same, wherein the winding di- 
rections of wound lines of the upper and lower layer pat- 
terns are opposite to each other in such a manner that 
if the winding direction of wound line of the upper layer 
pattern is clockwise, the winding direction of wound line 
of the lower layer pattern is counterclockwise. This is 
because winding directions of. both the wound lines 
should be set in such directions that the magnetic flux 
of the upper layer pattern and the magnetic flux of the 
lower layer flux does not cancel with each other since 
the directions of electric currents are opposite to each 
other in the upper and lower antenna coil parts 111 . 
[0020] Winding directions of both the wound lines are 
opposite like this. In this case, if the winding number of 
both the wound lines or wire pattern of antenna coil parts 
is identical, the respective linear patterns in antenna coil 
parts can be arranged substantially at the same posi- 
tions seeing in the vertical directions. Accordingly, it is 
preferable that both the layer patterns are put on both 
sides of the antenna sheet in such a manner that the 
external forms of antenna coil parts as well as the wire 
patterns of antenna coii parts in both the layer patterns 
accord with each other seeing in the vertical direction, 
because magnetic fiux density produced by both the 
wire patterns of antenna coil parts can be made still 
higher thereby. 

[0021] Portions of antenna coil parts 111 are provided 
with portions 1 11 p of densely formed antenna lines with 
the form according with the external forms of on-chip 
coil of data carrier chip or data carrier module mounted 
on the antenna coil part. 

[0022] In this case, "portions 1 1 1 p of densely formed 
antenna lines with the form according with the external 
forms of on-chip coil of data carrier chip or data carrier 
module mounted on the antenna coil part" means that 
the form of portions 11 1 p of densely formed antenna 
lines accords with at least two or three sides more than 
a half of sides of the external forms of on-chip coil. 
[0023] By the way, a rectangle drawn by dotted line 
designated "F" Is the external form of data carrier chip 
or data carrier module, wherein this external form is ex- 
pressed slightly larger than the external form of coil itself 
of chip. 

[0024] Then, the object of "providing with portions 
111 p of densely formed antenna lines in portions of an- 
tenna coil parts 11 1 " is to increase magnetic flux density 
in the portions of densely formed antenna lines corre- 
sponding to the position of coil of IC chip wherein an end 
portion of antenna coil part 111 is formed with a portion 
in which a part of wire pattern is densely formed so as 
to converge into the shape of "□" as shown in Fig. 2. 
[0025] Data carrier chip comprised of IC chip and on- 
chip coil forms a first resonance circuit, while antenna 
coil part 111 and capacitor pattern 112 forms a second 
resonance circuit. Resonance is produced in the second 
resonance circuit according to signal transmitted from 
external reader/writer and the signal is sent to the IC 
chip through the first resonance circuit. Further, reso- 
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nance is produced in the second resonance circuit ac- 
cording to signal transmitted from on-chip coil and the 
signal is sent to the external reader/writer by the pro- 
duced resonance. In the case of data carrier module, 
sending of signal to the external reader/writer is carried 
out in the same manner as in data carrier chip. 
[0026] Capacity coupling of the antenna coil part and 
capacitor patterns connected with internal terminal and 
external terminal of the antenna coil part forms a reso- 
nance circuit. Accordingly, the step for connecting be- 
tween the upper layer pattern and the lower layer pattern 
through a through hole is unnecessary. Therefore, a da- 
ta carrier device can be produced with high yield and 
low cost. 

[0027] Further the abovementioned form of antenna 
coil (particularly the form of an area for mounting chip) 
makes possible to provide a wider pad for connecting 
the upper layer pattern with the lower layer pattern. For 
example, a use of one capacitor pattern as pad for con- 
nection makes the technique of connection such as the 
forming of a fine through hole unnecessary. 
[0028] The form of whole the antenna coil is not lim- 
ited to a long shape as shown in Fig. 2. Antenna coil 
may be formed into rectangle or circle. Further, an area 
for mounting a chip of "portion of dense antenna lines" 
is not restricted to that with the shape projecting toward 
the outside of antenna coil. An area for mounting a chip 
may be formed into that with the shape entering the in- 
side of antenna coil. 

[0029] Fig. 3 is a view showing an example in which 
an area for mounting a chip is formed into that with the 
shape entering the inside of antenna coil, wherein lower 
layer pattern 11 d shown in Fig. 3(A) and upper layer pat- 
tern 11 u shown in Fig. 3(B) are juxtaposed on left and 
right sides in the same manner as in Fig. 2. 
[0030] Such formation of area 111 p for mounting a 
chip into a type projected toward the outside of the an- 
tenna coil part or a type entering the inside of the anten- 
"na cbil part enables for an internal terminal of the anten- 
na coil to be arranged outside an area for mounting a 
data carrier chip or a data carrier module. Accordingly, 
a data carrier device of the present invention has the 
advantage of the work for forming a through hole at the 
center of fine circuit of chip being unnecessary. 

(Second mode of the present invention) 

[0031] The external form of whole the antenna coils 
is not restricted to that in which the external form of the 
upper layer pattern almost accords with the external 
form of lower layer pattern seeing in the vertical direc- 
tion. One antenna coil may be engaged with another coil 
pattern outward or inside another coil pattern. 
[0032] Fig. 4 is a view for showing the form of antenna 
of the second mode of the present invention, wherein 
the figure shows an example in which antenna coil pat- 
sterns of the upper and lower layers are engaged with 
each other. A case shown in the figure is an example in 



which the upper layer pattern 11 u shown in Fig. 4(B) Is 
engaged with the lower layer pattern 11d outside the 
lower layer pattern 11 d shown in Fig. 4(A). Fig. 4(c) 
shows a state where the upper and lower layer patterns 

5 are put on both sides of the antenna sheet. In this case, 
capacitor patterns 1 1 2, 1 1 3 and areas 1 1 1 p for mounting 
a chip in upper layer and lower layer are formed to over- 
lap each other through the antenna sheet in the same 
manner as a case shown in Fig. 2. 

w [0033] When a data carrier device is produced in such 
a manner that antenna coils of upper layer and lower 
layer are laid not to almost overlap each other, the effect 
of stray capacity can be reduced as compared with a 
case where antenna coils of upper layer and lower layer 

is are laid to overlap each other through the antenna 
sheet, so that design of antenna is facilitated. Further, 
it is cancelled that resonance frequency is affected by 
the effect of stray capacity to greatly be shifted. 
[0034] On the contrary, when design it is desired to 

20 design so as to increase the stray capacity of whole the 
circuit, the first mode of the present invention is advan- 
tageous. 

[0035] A data earner chip with on-chip coil is ex- 
plained. Fig. 10 shows a conceptual view of data carrier 

25 chip taking the form of on-chip coil. 

[0036] Referring to Fig. 10, a data carrier chip 100 
comprises an antenna coil 102 formed into the rectan- 
gular coil on a substrate of conventional semiconductor 
device 101 so as to give the function of communication 

30 to IC chip , wherein the antenna coil 1 02 is provided with 
a pad 103 for connecting the antenna coil with IC chips 
at both terminals of the antenna coil. 
[0037] A case of data carrier module is in the same 
manner as in the data carrier chip. However, there is a 

35 difference in a point that IC chip and antenna coil pro- 
duced separately are connected with each other so as 
to form module, wherein the IC chip and the antenna 
coil are not formed on the same semiconductor sub- 
strate: However, other effect is the same." 

40 [0038] A data carrier chip with on-chip coil itself has 
the function of communication. The object of mounting 
of data carrier chip on a booster antenna as in a non- 
contact data carrier device of the present invention is to 
increase the function of communication of chip with very 

<5 small area antenna. 

[0039] The first and the third non-contact data carrier 
devices are non-contact data carrier modules with data 
carrier chip, and the second and the fourth data carrier 
devices are non-contact data carrier devices with data 

50 carrier module. 

[0040] Antenna line of data carrier chip or data carrier 
module is integrated with high density, wherein width of 
line and density of lines of antenna coil 102 do not cor- 
respond to the "portion 1 1 1 p of densely formed wire pat- 

55 tern" of a non-contact data carrier device 1 0. However, 
providing the external form of the portion of antenna coil 
. part and the external form of coil of the data carrier chip 
substantially the same contributes to increase the effi- 



5 



9 



EP 1 225 538 A1 



10 



ciency of magnetic connection between the chip and the 
portion of densely wire pattern. 
[0041 ] The form of portion of antenna coil of data car- 
rier chip or data carrier module 100 is not restricted to 
rectangle. The form of antenna may be formed into circle 
or other form, wherein it is needed to set the external 
form of "the portion of densely formed wire pattern" to 
semicircle or other shape. 

[0042] Fig. 5 is a view showing another example of 
upper layer pattern and lower layer pattern formed on 
an antenna sheet, wherein upper layer pattern 11 u and 
lower layer pattern 1 1 d are juxtaposed on right and left 
sides in the same manner as in Fig. 2. 
[0043] The upper layer pattern and the lower layer 
pattern shown in Fig. 5 have antenna coil parts 111 and 
capacitor patterns 112, 113, respectively, in the same 
manner as in Fig. 2. However, the mode shown in Fig. 
5 differs from the mode shown in Fig.2 in the point that 
the lower layer pattern 11 d has capacitor pattern 112 
provided inside antenna coil part 111 of the lower layer 
pattern 11 d with nicks 112c in such a manner that the 
adjustment of wavelength (tuning) is possible. 
[0044] When the adjustment of capacity is carried out 
by cutting a continuous part of capacitor pattern be- 
tween right and left nicks 112c of capacitor pattern 112 
from the side of forward edge of capacitor pattern 112, 
nicks 1 1 2c are provided in capacitor pattern 1 1 2 in order 
to facilitate the cutting out a part of capacitor pattern 1 1 2 
and to use the nicks as a kind of scale of unit amount of 
adjustment. As a result, the adjustment of capacitor ca- 
pacity is made in order to obtain a good state of com- 
munication by finely adjusting resonance frequency. 
Nicks 112c may be provided in any of the upper layer 
pattern and the lower layer pattern. However, it is ad- 
vantageous to provide nicks on the side of face where 
the cut takes place. If any of capacitor patterns 112, 113 
are cut, capacitor capacity can be reduced. However, 
cutting of only one capacitor pattern is difficult on the 
^contrary since capacitor patterns are formed on thin lay- 
er films. Cutting of continuous part of between right and 
left nicks is carried out by means of drill or cutter, where- 
in cutting by laser beam makes possible to cut the con- 
tinuous part without injuring the outer surface of capac- 
itor pattern. 

[0045] If any one of two of capacitor patterns provided 
inside or outside the antenna coil part are formed into 
the form in which the adjustment of wavelength is pos- 
sible in such a manner, a change in micro wavelength 
produced by a change in conditions of production can 
be adjusted. 

[0046] Further, the mode shown in Fig. 5 is character- 
ized in that circular alignment marks 116 are provided 
for "the portion of dense antenna lines" on which data 
carrier chip or data carrier module is mounted. When 
data carrier chip is mounted on the portion of dense an- 
tenna lines, for example, by means of mounting equip- 
ment such as flip chip bonder, wherein the chip is held 
to mounting equipment with locating the chip to the 



mounting equipment, image processing made by pho- 
tographing the alignment mark 116 makes possible to 
mount the chip accurately at the fixed position. 
[0047] Antenna sheet can be also used under the 

5 state where capacitor pattern of upper layer and capac- 
itor pattern of lower layers are connected with each oth- 
er. In this case, outward condenser patterns of upper 
layer and lower layer are connected through a through- 
hole going through areas of the upper layer and lower 

10 layer corresponding to the outward capacitor pattern, for 
example positions 117 shown in Fig. 5 by evaporation 
and others. Thereby, capacitor patterns of upper layer 
and lower layer are short-circuited so that the capacitor 
patterns lose the function of capacitor. 

15 [0048] In case of both capacitor patterns being short- 
circuited, amount of capacity of resonance circuit can 
be increased, which enables for whole the antenna pat- 
tern to be formed into a small form. 
[0049] Fig. 6 is a view showing further another exam- 

20 pie of upper layer pattern 11 u and lower layer pattern 
1 1 d, wherein the upper layer pattern 1 1 u and lower layer 
pattern 1 1 d are juxtaposed on right and left sides in the 
same manner as in Fig. 2. 

[0050] The mode shown in Fig. 6 has antenna coil 
25 parts 111 and capacitor patterns 112, 113 in the same 
manner as in Fig. 2. However, the mode shown in Fig. 
6 differs from the mode shown in Fig. 2 in the point that 
portion 1 1 p for mounting a chip is formed into quadran- 
gle with four sides as shown in Fig. 7 which is a partially 
30 enlarged view. 

[0051] Fig. 8 is a view showing an example in which 
portion for mounting a chip is provided inside antenna 
coil part and the portion for mounting a chip is formed 
into a quadrangle with four sides, wherein lower layer 
35 pattern 11 d shown in Fig. 8(A) and upper layer pattern 
1 1 u shown in Fig. 8(B) are shown with being juxtaposed 
on upside and downside. 

[0052] The non-contact data carrier device comprises 
-resonance circuit formedofantennacoils and capaci- 

40 tors, which sends and receives radio wave with a given 
frequency. Generally, bands of frequencies of 125kHz 
(medium wave), 13.56MHz, and 2.45Ghz(micro wave) 
can be used, wherein it is said that in case of 125kHz, 
the distance of communication is about 2cm and in case 

45 of 13.56MHz, the distance of communication is about 
20cm. Actual distance changes greatly depending on 
the area of antenna and output power of reader/writer. 
In case of data carrier of with the area of 50mm x 50mm 
formed of conventional chip for antenna, the distance of 

so communication of 59 to 60cm can be obtained. 

(Example) 

[0053] An non-contact data carrier device was made 
55 experimentally using a substrate composed of polyeth- 
ylene terephthalate having a thickness of 25ujh (Manu- 
factured by TORAY Industries lnc.)and copperfoils hav- 
ing a thickness of 30nm laminated on both sides of pol- 
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yethylene terephthalate. 

[0054] First, casein resist was applied on both surfac- 
es of copper foils and dried. Then, the casein resists 
applied on both sides of substrate were exposed 
through masks with a pattern of antenna coil parts and 
capacitor patterns with six turns of antenna coil and the 
total length of pattern L=45mm shown in Fig. 5 disposed 
on both sides of substrate with precisely locating the po- 
sitions of both the masks to each other, so that both the 
patterns were printed on the casein resist. Then, the ex- 
posed casein resists were developed to get patterns of 
resist. Thereafter, copper foils were etched through the 
patterns of resist by solution of iron (II) chloride so that 
the resists of area except part corresponding to the an- 
tenna coil parts and capacitor patterns was dissolved 
and removed. 

[0055] The width of line of wire pattern of antenna coil 
formed by etching was 80 urn Data carrier chip taking 
the form of on-chip coil with the size of 3mm x 3mm 
was mounted on a part formed into the shape of of 
the antenna coil with precisely locating the position of 
data carrier chip to the position of the part formed into 
the shape of "D". The chip was secured to the antenna 
coil by heating the chip while the chip being pressed to 
the antenna coil through adhesives to harden the adhe- 
sives. 

[0056] Finally, PET films having a thickness of 20ujn 
were laminated on both sides of substrate as the upper 
and lower protective sheets 21 , 31 , so that a non-contact 
data carrier device shown in Fig. 1 was formed. 
[0057] Reader/writer could receive/send radio wave 
with frequency of 13.56MHz from/to the formed non- 
contact data carrier device through the distance of com- 
munication of about 3cm even in case of weak output. 

INDUSTRIAL APPLICABILITY 

,[0058] Since a non-contact data carrier device of the 
- -presentinvention has an antenna coil having the above- 
mentioned form of antenna, the technique of connection 
such as forming a through-hole in fine part can be made 
unnecessary by changing the mounting part of chip from 
the form of wound line to the shape of thereof. 
[0059] Further, capacitor patterns provided at both 
terminals of antenna coil (outside and inside of antenna 
coil) makes unnecessary to connect the upper and lower 
layer patterns by means of the technique of connection 
such as through-hole. Accordingly, the production of an- 
tenna with high yield and with low-cost production of an- 
tenna is made possible. 



Claims 

1 . A non-contact data carrier device comprising an up- 
per layer pattern having an antenna coil part made 
of wire pattern laid spirally and capacitor patterns 
and a lower layer pattern having, in a same way, an 



antenna coil part made of wire pattern laid spirally 
and capacitor patterns, wherein the respective an- 
tenna coil parts have almost the same external 
forms, wherein the upper and lower layer patterns 

5 are disposed on a surface and a back of a dielectric 
layer, respectively, in such a manner that at least 
the external forms of the upper and lower layer pat- 
terns accord with each other so that a resonance 
circuit is formed, characterized In that a part of 

10 each antenna coil part includes a portion which has 
the shape according with the external form of coil 
of a data carrier chip with on-chip coil and has a 
densely formed wire pattern, and that the data car- 
rier chip is mounted on one of the portions of dense- 

15 |y formed wire pattern in such a manner that the da- 
ta carrier chip partially conforms to the external form 
of coil of the densely formed wire pattern. 

2. A non-contact data carrier device comprising an up- 
20 per layer pattern having an antenna coil part made 

of wire pattern laid spirally and capacitor patterns 
and a lower layer pattern having, in a same way, an 
antenna coil part made of wire pattern laid spirally 
and capacitor patterns, wherein the respective an- 

25 tenna coil parts have almost the same external 
forms, and wherein the upper and lower layer pat- 
terns are disposed on a surface and a back of a di- 
electric layer, respectively, in such a manner that at 
least the external forms of the upper and lower layer 

30 patterns accord with each other so that a resonance 
circuit is formed, characterized in that a part of 
each antenna coil part includes a portion which has 
the shape according with the external form of coil 
of data carrier module with on-chip coil and has a 

35 densely formed wire pattern, and that the data car- 
rier module is mounted on one of the portions of 
densely formed wire pattern in a manner that the 
form of coil of data carrier module partially conforms 
to the external form of 1he portion of densely formed 

40 wire pattern. 

3. A non-contact data carrier device comprising an up- 
per layer pattern having an antenna coil part made 
of wire pattern laid spirally and capacitor patterns 

45 and a lower layer pattern having, in a same way, an 
antenna coil part made of wire pattern laid spirally 
and capacitor patterns, wherein a part of each an- 
tenna coil part of the respective layer patterns in- 
cludes a portion which has the shape according with 

50 the external form of coil of data carrier chip with on- 
chip coil and has a densely formed wire pattern, 
wherein the respective parts of antenna coil are 
formed into forms such that at least both the anten- 
na coil parts are engaged with each other except 

55 the respective capacitor patterns and the respective 
densely formed wire patterns, wherein the forms of 

. capacitor patterns and the forms of densely formed 

wire patterns of both the layer patterns are almost 
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the same, wherein the upper and lower layer pat- 
terns are disposed on a surface and a back of a di- 
electric layer, respectively, in such a manner that 
the upper and lower layer patterns correspond to 
each other so that a resonance circuit is formed, 
characterized In that the data carrier chip is 
mounted on one of the portions of densely formed 
wire pattern in such a manner that the data carrier 
chip partially conforms to the external form of the 
portion having densely formed wire pattern. 

4. A non-contact data carrier device comprising an up- 
per layer pattern having an antenna coil part made 
of wire pattern laid spirally and capacitor patterns 
and a lower layer pattern having, in a same way, an 
antenna coil part made of wire pattern laid spirally 
and capacitor patterns, wherein a part of each an- 
tenna coil part of the respective layer patterns in- 
cludes a portion which has the shape according with 
the external form of coil of data carrier chip with on- 
chip coil and has a densely formed wire pattern, 
wherein the respective antenna coil parts are 

— formed into-forms such that at least both the anten- 
na coil parts are engaged with each other except 
the respective capacitor patterns and the respective 
densely formed wire patterns, wherein the forms of 
capacitor patterns and the forms of densely formed 
wire patterns of both the layer patterns are almost 
the same, wherein the upper and lower layer pat- 
terns are disposed on a surface and a back of a di- 
electric layer, respectively, in such a manner that 
the upper and lower layer patterns correspond to 
each other so that a resonance circuit is formed, 
characterized in that the data carrier module is 
mounted on one of the portions of densely formed 
wire patterns in such a manner that the data carrier 
module partially conforms to the external form of the 
portion of densely formed wire pattern. 

5. A non-contact data carrier device as claimed in any 
of claims 1 to 4, wherein the portion of densely 
formed wire pattern is formed into the shape pro- 
jected against the rest portion of external form of 
antenna coil. 

6. A non-contact data carrier device as claimed in any 
of claims 1 to 4, wherein the potion of densely 
formed wire pattern is formed into the shape dented 
against the rest portion of external form of antenna 
coil. 



external form of chip coil of data carrier chip or data 
carrier module are formed so as to accord with the 
form of the portion of densely formed wire pattern. 

5 9. A non-contact data carrier device as claimed in any 
of claims 1 to 8, wherein capacitor patterns are pro- 
vided inside and outside antenna coil part. 

10. Anon-contact data device as claimed in any of 
J0 claims of claims 1 to 8, wherein the upper layer pat- 
tern and the lower layer pattern are connected with 
each other in capacitor pattern provided outside an- 
tenna coil part. 

is 11. Anon-contact data carrier device as claimed in any 
of claims 1 to 1 0, wherein any of a capacitor pattern 
provided inside antenna coil part and a capacitor 
pattern provided outside antenna coil has the form 
in which the adjustment of wavelength is possible. 

20 

12. A non-contact data carrier device as claimed in any 
of claims 1 and 2, wherein the respective wire pat- 
terns laid spirally of the antenna coil part of the up- 
per and lower layer patterns are juxtaposed in the 
25 vertical direction in such a manner that the wire pat- 
tern of upper layer pattern accords with the wire pat- 
tern of lower layer pattern seeing in the vertical di- 
rection. 

so 13. A non-contact data carrier device as claimed in any 
of claims 1 to 12, wherein the winding direction of 
wound wire pattern of the antenna coil part of the 
upper layer pattern is reverse to that of the antenna 
coil part of the lower layer pattern. 

35 

14. A non-contact data carrier device as claimed in any 
of claims 1 to 12, wherein alignment marks for the 
location of data carrier chip or data carrier module 
to the antenna coil part are provided neighboring a 
40 • portion of the antenna coil part which partially con- 
forms to the external form of on-chip coil. 



45 



50 



20 



7. A non-contact data carrier device as claimed in any 
of claims 1 to 4, wherein the portion of densely 
formed wire pattern is formed into square with four 
sides. 55 

8. A non-contact data carrier device as claimed in any 
of claims 1 to 4, wherein two or three sides of the 
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